View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Xiamen University Institutional Repository

R YES:10384 ) B2
225:31420121150065 UDC

B r3

£ ¥ M o’ X

EPE Co iITEMN M S B ERHEIEFY
Rz K
Toxic effects Cg, fullerene derivatives on zebrafish embryos

and molecular mechanisms

% X

BFHIFHEL: TEE  SHER
+ B & A AHEFIAE
BXRZAH: 2015 & 4 A
WX A FEE: 2015 & 5 A
FpRTAM: 2015 5 A

EMBRSERE:
P R A

2015 4£ 5 H


https://core.ac.uk/display/84987386?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

BIIXFEFAMRIFRIEFRA

ANEZH AR I ARANAE FINHE T T, M7 58 BT FT
R ANERLEEHSH LN NSER ORI FURR, 15
FEICH P = 5 SRR, AT SR Ta A (TR 20 e A
ARIEEITE (A7) Do

Tk Az SN ( ) PR (2H)
BT TCRR, 3RA5 ( ) PR (2H) 22 B sl s g == X B B,
7E ( ) S8 e . (B 1E L AT IS PR el iR

HA DT NBERI = A PR, RA UL N R, Al AAMER A . )

FHIN (ZE47)
£ A H



BiIIXRFEZALICEAERE R A

ANFRETTREEARYE Cp e N RN [ 22 67 2% 8 47 5K it 7
50 S RUE DR AV IS A8 30, IR A 2 BT B R e LA AL
SR S (AR AR FRAT L RR) » Fe VRS2 A0 SCHE N T 1A A H51E
FHAE EA A BT o A NIRRT TR 2 018 SO 4 [ 1
e B A Ve SO B R R AT AR R KAV ST A R 47
B0 G R, RAHFCED. g el He 7y UG B R Hl 2 A0 3.

PN VAT G

( )1 BT TRARE R N2 HERENRE AR, T
F A HEE, MEREN BRI

( ) 2. AREE, ad ] EIRIRAL

(B EAHNIE S NIT “ V7 BUR BN AR REEAIR
PiE 2 IR ARE R B e AR S0, REE TR AR
L R E AN LR R I AR S BRI AHS 1, BOA
HNAFFEFRRC, YER FREAL )

PN GEA)
£ H H









il 2

w2

ARBH D RON 21 DT RFAROR B ARG —, GERA R H

I . I S AT A SR BT A A A R T, S A U, R )
FEAEAE W BR 250U LT ORGB72 , IA8E  BR i LR 4R v (645 & S AT £
AR B35 B 22 RN VRO 0 B o AR SC AT 8 9B A ), W TEAN [ D RE 2
B & Sl AT A 5 2 b Bt IR G B35 PR RN, 1) W 1 ARl T 2 A1 12
Wi 1R Coo RTAEPD TS 3 P 01 R AR 2 P AU LN B A T RO VP A 1 AN [F) s S R A= 4 1
MEfRERTE, N5 R A BB B B A BV S ST e, hir A
PSR R ARYE . EEAT TN B M SEIR S5 R T

1.

BT ZFE BIEATAEY): Ak Coo TN, £z Ceo iTAPIFIT Z 1R Coo
f1EW. FIH FT-IR. MS. AFM. TEM £l DLS 2% 1T Bo Frikl % 11 =
FE G RTAEDREATRIE. RO TR, =& AT £ 57 2008:
Cso(OH)z4+ Coo-(HNCH,CHoNH,) 14+ Coo-(C(COOH),)s, LRSI J7 y346 M Fr)
=R E IR ATAE IR BIK LA 116 nmy 79 nm. 174 nm, JEHTEAR
SG X PR VAV (HBSS/DMSO, 99: 1) H1 BAT KT 4 Btk AR X e
P

X I £ PR IR R AT B B AR R S, AEANERKRSE (25, 504 100, 200 pug/mL)
() = & BhIA AT AR PR T 2 5 T, ILEKT HEZH RSB0 20 B 5 4 f R R 5
FEA, JRNGIEAL A, 24 hpf 3| 96 hpf BRI LA, 48, 72 hpf 1]
W T A0 0 I B 3 55 2 PR A 4R bR . IR ER SEIR A RORE , Coo-OH 44Kk
TR HEmME A A AREENEREE, Hh
Coo-NH, FIGNKFE I - R IAEHFI AR WAL W 7T, 175 Co-COOH K KL
THIEIE RO, SRR IS RGBS, /=A™ E A 5
TR 2R o

BB 0 & WG AT A A R RR BV AL EAT T AR TS, LR AR
B IR AR ROS, 4HARIE TS, BEWEPE, Hsp70. Bax A1 ZHE1 [ mRNA ik,
S0 45 AR B Coo-NHa GHKKLT 51 2 1 40 M A T2 2 B AR AE B 1 £ (14 2 5 A
3L, Ceo-COOH YHKhii 1 512 (I T F B R A AE O B IR ¥ FEAL; ROS X

I



il 2

KEMAM, SOD. CAT iEVERIARAL, SAALNEL AR AL oS Rk
Pl mRNA 24, 3R BH = e B AT A g AR 72 3 7 AR S AL R
HEAE 3 BUH R AR 25 R R ) EE EEH L o

I

REEW: WD, FEM Co: WEUGRTAD: MARTME, SRR MR

II



Abstract

Abstract

Nanotechnology has become one of the frontier of the science and technology in

the 21st century, nanomaterials have exhibited a wide and increasing range of

applications. The most extensively used nanoparticles among these engineered

nanomaterials are fullerenes and its derivatives, due to their unique physical and

chemical properties. The environmental exposure risk of fullerene derivatives makes

their potential toxicological evaluation necessary. In the present study, we selected

zebrafish as the model organism and studied embryotoxicity of three functionalized

fullerene derivatives. It is comprehensive evaluation on the different fullerene

derivatives embryotoxicity, and it also provides a new theoretical basis for preparation

and toxicological evaluation of better biocompatibility of fullerene derivatives in the

future. The main contents and results are as follows:

1.

Polyhydroxylated fullerene derivatives, ethylenediamine fullerene derivatives and
malonic acid fullerene derivatives were synthesized. The powders were
characterized by FT-IR, MS, AFM, TEM and DLS. The chemical formula of the
three fullerene derivatives were finally determined to be Cgo(OH)ya,
Coo-(HNCH,CH,NH3) 14 and Cep-(C(COOH),)s. The average diameters of three
nanoparticles were 116 nm, 79 nm and 174 nm, respectively. Prepared fullerene
derivatives are most stable in HBSS/DMSO.

For the =zebrafish toxicological experiment, we chose four different
concentrations of three fullerene derivatives (25. 50. 100. 200 pg/mL) and
selected a sequence of assessable toxic endpoints including embryonic mortality,
hatching rate, malformation and heart rate. The results showed that Ce-OH
nanoparticles were slight toxic to zebrafish embryos, positively charged C¢p—NH;
created the toxic effects mainly on the embryos hatching and Cg-COOH
nanoparticles presented the highest toxic effects on the embryos mortal and
malformation.

Furthermore, we also studied the toxic mechanism of three fullerene derivatives

exposure to zebrafish. We selected ROS generation, cell apoptosis, enzyme
11



Abstract

activities of superoxide dismutase (SOD) and catalase (CAT) and the gene
expression of Hsp70. Bax and ZHE]1 as the measurement indicators. The results
showed that C¢y—NH; nanoparticles created the most increased apoptosis signal in
the nervous system (tail and head) and Cg-COOH nanoparticles exposures had
the severe cell death in the heart region. All the measurement results indicated
that oxidative stress created by three fullerene derivatives exposure could be the

important mechanism of their embryotoxicity.

Key Words: Zebrafish; Cep; fullerene derivatized nanoparticles; embryotoxicity;

oxidative stress; hatching rate
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